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(57) Abstract 

The invention relates to a coating device for a paper or board machine comprising a coating rod (2). by means of which a coating 
is applied onto a base to be coated, such as paper or board or a roll of a film size press and which coating rod (2) can be loaded, and a 
rod bed (1) on which the coating rod (2) is supported substantially over its entire length and arranged to rotate in its rod space (14). The 
rod bed (1) comprises a structure which has at least two parts which have been disposed in a longitudinal direction one within the other or 
partly one within the other. The invention also relates to a rod bed and to a method of fitting a coating rod in connection with a coating 
device of a paper machine and to a method of changing a coating rod. 
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Coating device 

5 

The invention relates to a coating device for a paper or board machine comprising 
a coating rod, by means of which a coating is applied onto a base to be coated, such 
as paper or board or a roll of a film size press, and a rod bed on which a coating 
rod is supported substantially over its entire length and arranged to rotate in its rod 
10 space. The invention also relates to a rod bed as well as to a mefliod of fittmg a 
coating rod in connection with a coating device of a paper machine and to a method 
of changing a coating rod. 

In paper and board machines, rod coating devices are used for coating and/or surface 
15 sizing paper, boani or a moving base with a desired coating material. The coating 
device comprises a rotatmg coating rod lying against a moving base and extending 
across the width of the machine, which coating rod is supported on a rod bed 
substantially over its entke length and which coating rod is arranged to spread and 
smooth onto the moving base a coating material passed into the coating device before 
20 the coating rod in the running direction of the moving base. The rod bed is in most 
cases a one-piece casting which is made of polyurethane and which is dnnensioned 
for a coating rod of a given size and type. The dimensioning of the coating rod 
depends on the paper grade that is manufacmred, on a paper machine, and usually 
every rod type and rod size has its own rod bed. Thus, when it is desired to change 
25 the rod size, the rod bed must also be changed, 

FI patent 85 398 describes a coating rod bed formed of several identical parts, in 
which the length of each part constimtes only a small part of the entire width of the 
machine. The parts have been joined successively to one another in the dhrection of 
30 the machine width by means of a suitable joint to form a continuous bed. However, 
the bed formed of pieces must always be changed when the size of the rod is 
changed. 



wo 00/63494 



PCT/FIOO/00318 



2 

A drawback of polyurethane used in the manufacture of rod beds is its higher 
friction coefficient as compared with some thermoplastics as well as its tendency to 
absorb water in moist conditions and at elevated temperatures. The absorption of 
water causes softening of the material and decrease in its wear resistance as well as 
5 deterioration in its other mechanical properties. Wear of the rod bed causes an 
increase in the clearance between the bed and the rod, in which connection coating 
slip, surface size or even fibre material may accumulate in the bed, in the worst case 
causing the rod bed or the rod to be locally worn into grooves, the rod to be 
detached from its bed, or the roll cover to be damaged. When the rod bed is broken 

10 or becomes worn, it must usually be replaced altogether, which causes high costs. 
Attempts have been made to increase the wear resistance of rod beds by means of 
improvements in material so that the bed has been made of a harder material than 
normal, but in that connection the fitting of the rod in the bed becomes a problem. 
When the rod is fitted in a very hard bed, there is a risk that both the bed and the 

15 rod are broken. Based on the above, there is a clear need for a coating device of a 
paper or board machine which comprises a rod bed that is more durable, less 
expensive and easier to handle. 

An object of the invention is to provide a coating device of a paper or board 
20 machine which comprises a coating rod by means of which a coating is applied onto 
a base to be coated, such as paper or board or a roll of a film size press and which 
coating rod can be loaded, and a rod bed on which the coating rod is supported 
substantially over its entire length and arranged to rotate in its rod space. 

25 An object of the invention is also to provide a rod bed. 

Further, an object of the invention is to provide a method for manufacturing a rod 
bed for use in a coating device of a paper machine, a method for fitting a coating 
rod of a coating device of a paper machme in connection with the coating device of 
30 the paper machine, and a method for changing a coating rod in a coating device of 
a paper machine. 
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The coating device, the rod bed, the method of manufacturing a rod bed, the method 
of fitting a coating rod, and the method of changing a coating rod are characterized 
in what is stated in the claims. 

5 It has been found that the problems of the known state of the art can be solved and 
they can be substantially reduced by means of a coating device in which a rod bed 
comprises a structure which includes at least two parts which have been disposed in 
a longitudinal direction one within the other or partly one within the other. The 
invention will be illustrated by means of the following figures showing some 

10 advantageous embodiments to which the invention is not intended to be limited. 

List of figures 

Figure 1: A sectional view of a rod coater seen from the side. 

15 

Figure 2: Sectional views of rod beds according to prior art seen from the side. 

Figure 3: A rod bed of a coatmg device accordmg to the invention, which rod bed 
is adjustable in its fit and which comprises at least two parts. 

20 

Figure 4: A rod bed of a coating device according to the invention, which rod bed 
comprises at least two parts, one of them being a changeable fitting piece for rods 
having different diameters. 

25 Fig. 1 shows a surface sizing or coating device 100 of a paper or board machine. 
The coating device 100 is a rod coating device, the coating rod 2 of which m the 
prior art arrangement of Fig. 1 has been disposed against a paper or board web W 
travelling on the surface of a back-up roll 10. Coatmg material is passed mto a 
coating material chamber 20 situated, m the running direction of the back-up roll 10 

30 or the web W, before the coating rod 2 provided in a rod bed 1, which coating 
material chamber is defined, in addition to the coating rod 2, by the back-up roll 10 
or the web W, a front wall of the coating material chamber or a sealing blade 30, 
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and edge seals, which are not shown in the figure. The figure also shows a feed tube 
40 and an edge doctor 50. 

Fig. 2 shows three rod beds la, lb, and Ic according to prior art, which each 
5 comprise only one part such that each rod bed is intended to be used only with a rod 
2a, 2b, and 2c having a given diameter. 



Fig. 3 shows a rod bed 1 of a coating device according to the invention, which rod 
bed is adjustable in its fit and which comprises a frame part 3 of the bed, which can 

10 be mounted on frame structures 11 of the coating device, such as a support structure 
of the rod bed, and which frame part 3 comprises a space 14 for a coating rod 2 as 
well as a wedge part 4 by means of which the frame part 3 is clamped to keep the 
coating rod 2 in its position. The frame part 3 may also comprise a separate change- 
able inner part for rods with different diameters. The clamping of the rod bed can 

15 be regulated by means of the wedge part 4 and the wedge part 4 allows the rod bed 
to be profiled by means of a profiling device. It is possible to mtegrate with the 
wedge part 4 a loading member 6, such as a loading hose or several loading hoses, 
operating, for example, hydraulically, pneumatically or mechanically, for example, 
by means of a crank, cam, or eccentric mechanism. The loading mechanism, as the 

20 loading hose shown in the figure, may be situated in connection with the frame part 
of the coating device, as in Fig. 3D, or it may also be placed in grooves 5 of the 
wedge part 4, as in Fig. 3C. 

Fig. 4 shows a rod bed 1 of a coater according to the invention, said rod bed 
25 comprising a frame part 3 of the bed, which can be mounted on frame stractures 11 
of the coating device, such as a support structure of the rod bed, and which frame 
part 3 comprises a space 15 for a fittmg piece 8i as well as an optional wedge part 
4, by means of which the frame part 3 and the fitting piece 8i are clamped in order 
to keep a coating rod 2i in its position. The fittmg piece 8i includes a space 14 for 
30 the coating rod 2i. Each rod 2i having a different diameter has its own changeable 
fitting piece 8i. In the fitting piece, in connection with the frame part 3 or the wedge 
part 4, it also is possible to place at least one loading member 6, such as a com- 
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pressed air hose, advantageously in grooves 9 for regulation of the clamping of the 
fit and/or the frame part and for compensation of wear. 

The coating device of a paper or board machine in accordance v^ith the invention 
5 comprises a coating rod by means of which a coating is applied onto a base to be 
coated, such as paper or board or a roll of a fihn size press, and which coating rod 
can be loaded, and a rod bed on which the coating rod is supported substantially 
over its entire length and arranged to rotate in its rod space, and the rod bed 
comprises a structure which includes at least two parts which have been disposed in 
10 a longitudinal direction one within the other or partly one within the other and, in 
addition, the parts of the rod bed have been fitted detachably to each other. 

The rod bed of the coating device comprises a frame part which can be mounted on 
frame structures of the coating device, such as a support structure of the rod bed, 

15 and which frame part comprises a space for the coating rod or for a fitting piece. 
The rod bed additionally includes at least either a fitting piece comprising a space 
for the coating rod or a wedge part for clamping the frame part or the frame part 
and the fitting piece in order to keep the coatmg rod in its position. Either the frame 
part or the wedge part or both are attached to the frame structures of the coating 

20 device. 

The coating device may also comprise loading members in connection with the 
wedge part or the frame part of the fitting piece of the rod bed. When the rod bed 
comprises a fi-ame part and a wedge part as well as loading members placed in 

25 connection with the wedge part, it is advantageous to place the loadmg members in 
grooves provided in the wedge part. In the case where the rod bed comprises a 
frame part and loading members placed in connection with the frame part of the 
fitting piece, it is advantageous to place them in grooves situated in the frame part. 
The rod bed may also comprise a frame part and a fitting piece as well as loading 

30 members in the fitting piece. 
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By means of the movement of the loading member, such as the pressure of a loading 
hose, it is possible to regulate the clamping of the bed, to compensate for its wear 
and to improve the cleanness of the rod by maintaining the doctoring effect of an 
upper lip of the bed during running and to keep the rod bed in optimum clamping. 
5 If the loading hose is located in the grooves of the wedge part, a steel profile rib 
usually made by planing, serving as a back-up part, becomes simpler. The loading 
hose can be protected better from the process surroundings when it is situated in the 
groove of the wedge part. When needed, a loading member can be additionally fitted 
beneath the wedge part such that the lip of the frame bed can be bent, thereby 
10 further improving the doctoring effect of the lips of the bed. The loadmg members 
can be changed as a package, when needed. 

The rod bed is manufactured such that at least two parts are manufactured separate- 
ly, the shape of the parts being such that their longitudinal side or sides can be 
15 disposed together one within the other or partly one within the other, and the parts 
are fitted together to form an integrated rod bed. 

At least one part, preferably all parts of the rod bed are made of thermoplastic or 
thermosetting plastic, possibly as fibre-reinforced. Advantageously, at least one part 
20 or possibly all parts of the rod bed are made by extrusion or pultrusion out of a 
plastic material or of a fibre-reinforced plastic material. The part can be manufac- 
tured to a desired profile shape by means of extrusion or pultrusion. The desired 
shape for the casting can be provided by machining. 

25 For the material of the frame part can be chosen a material that has a low friction 
coefficient, which material is also advantageous from the standpoint of it remaining 
clean. The frame part can be made of polyurethane, thermoplastic, such as 
polyethylene, wear-resistant low-friction thermosetting plastic or a plastic composite 
which may contain staple fibres and/or continuous reinforcing fibres and a filler. 

30 Extrusion and pultrusion methods are particularly suitable for the manufacture of the 
frame part. The advantages of these methods include economy as compared with 
other methods, such as machining, and simplicity; in addition, long components can 
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be manufactured out of several different material alternatives. The frame part is 
preferably shaped such that it is advantageous from the standpoint of extrusion and 
does not comprise any major cross-sectional thickness variations because material 
concentrations may cause problems because of cooling rate differences and internal 
5 stresses. 

The wedge part can be manufactured by a pultrusion method, whereby desired axial 
properties are obtained and the wedge part may also be made hollow. The wedge 
part is advantageously made of thermosetting plastic, such as epoxy or vinyl ester 
10 and glass-fibre reinforcement, or of thermoplastic as fibre-reinforced or filled by 
means of an extrusion method. A good combination of properties can be achieved 
for the bed by means of a wedge part having good strength properties and a frame 
part having favourable friction properties, and the fit of the rod bed can be regulated 
so as to be of desired magnitude by modifying the wedge part. 

15 

The wedge part carries part of the load, so the strength properties of the frame part 
may be lower. The wedge part need not usually be changed. The wedge part can 
also be optionally modified in the cross direction of the machine, for example, by 
means of bevels or by making the rod thmner at its ends, thereby allowing a lighter 

20 rod load to be provided at the edges of the bed. The bed is clamped around the rod 
by means of the wedge part, and the wedge part allows the rod bed to be well 
profiled by means of a profiling device. In order to enhance the profiling in the 
cross direction, the wedge part can be made of segments or of parts coupled to one 
another with sawed portions or with connecting portions, or of equivalent parts with 

25 cross-direction relief portions, in which connection the profiling effect can be 
directed at a desired area. In a structure containing reinforcing fibres, a better 
profiling capability can be achieved by orienting the fibres such that the wedge piece 
is less stiff in a cross durection than in a longitudinal direction. 

30 The fitting piece may comprise polyurethane, thermoplastic, such as polyethylene, 
wear-resistant low-friction thermosetting plastic or a plastic composite. The material 
of the fitting piece may contain fillers and staple fibres and/or continuous fibres as 
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reinforcements, which impart desired strength and friction properties to it. The 
friction coefficient of the plastic or composite selected for the fitting piece is 
preferably lower than that of urethane, so that the need for torque is also lower. A 
preferred method of manufacturing the fitting piece is pultrusion or extrusion. The 

5 rods can be delivered as pre-fitted and packed in their fitting pieces, in which 
connection the fit between the rod and the rod space can be checked before delivery. 
Thus, the fitting piece can be utilized as a package and it protects the rod during 
storage and transport from a factory to a paper machine. The arrangement is also 
economical because the changeable fitting piece of the bed can be manufactured as 

10 yard goods. In that connection, it is possible to continuously use the same frame part 
in which a bed is imbedded which is separate for each rod. This allows very 
economical arrangements to be achieved, thereby obtaining clear savings, and 
material combinations may be selected as needed. 

15 The coating rod of the coating device in a paper machine can be fitted in connection 
with the coatmg device of the paper machine such that the coating rod is disposed in 
place in the rod space of the frame part, and the frame part and the wedge part are 
fitted in connection with the frame stmctures of the coatmg device. It is easy to fit 
the rod in the bed because the frame part bends open with a small force and the fit 

20 of the rod space of the frame part can be adjusted by changing the angle and depth 
of the wedge piece as desked. In that connection, the diameter of the rod can vary 
and the need for the torque of rotation of the rod does not rise too high. 

When the fitting piece is used, the coating rod can be fitted in connection with the 
25 coating device of the paper machine such that the coating rod is first disposed in the 
rod space of the fittmg piece of the rod bed, then the fitting piece is disposed in 
connection with the frame part, and after that the frame part or the frame part and 
the wedge part are fitted m connection with the frame structures of the coating 
device. 

30 

The coating rod of the coating device in the paper machine can be changed such that 
a rod bed is used which comprises at least a frame part mounted on the frame 
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Structures of the coating device and a fitting piece detachably disposed within the 
frame part, the coating rod being disposed in connection with the fitting piece; the 
fitting piece is removed from the frame part; a new fitting piece is placed in 
connection with the frame part, a coating rod having a desired diameter having been 
5 disposed in said new fitting piece. 
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Claims 

1. A coating device for a paper or board machine comprising a coating rod (2), by 
means of which a coating is applied onto a base to be coated, such as paper or board 

5 or a roll of a film size press and which coating rod (2) can be loaded, and a rod bed 
(1) on which the coatmg rod (2) is supported substantially over its entire length and 
arranged to rotate in its rod space (14), characterized in that the rod bed (1) 
comprises a structure which has at least two parts which have been disposed in a 
longitudinal direction one withm the other or partly one withm the other. 

10 

2. A coating device according to claim 1, characterized in that the parts of the rod 
bed (1) are fitted detachably to each other. 

3. A coating device according to claun 1 or 2, characterized in that the rod bed (1) 
15 comprises 

a frame part (3) which can be mounted on frame structures (11) of the 
coating device, which frame part (3) comprises a space (14) for the coating 
rod (2) or a space (15) for a fitting piece (8) and additionally at least one of 
the following 

20 - a fitting piece (8) comprising a space (14) for the coating rod (2), 

a wedge part (4) by means of which the frame part (3) or the frame part (3) 
and the fitting piece (8) are clamped to keep the coatmg rod (2) in its posi- 
tion. 

25 4. A coating device according to any one of claims 1 to 3, characterized in that the 
rod bed comprises a wedge part (4) the shape and/or stiffness properties of which 
have been selected such that the rod bed can be profiled in the cross direction of the 
machine by means of the wedge part (4), 

30 5. A coating device according to claim 3 or 4, characterized in that the coating 
device comprises loading members (6) in connection with one of the parts (3,4,8) 
of the rod bed (1). 
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6. A coating device according to claim 5, characterized in that the rod bed (1) 
comprises a frame part (3) and a wedge part (4) and that the loading members (6) 
are placed in connection with the wedge part (4), advantageously in grooves (5) of 
the wedge part (4). 

5 

7. A coating device according to claim 5, characterized in that the rod bed (1) 
comprises a frame part (3) and a fittmg piece (8) and that the loadmg members (6) 
are placed in connection with the frame part (3), advantageously m grooves situated 
in the frame part (3). 

10 

8. A coating device according to claim 5, characterized in that the rod bed (1) 
comprises a frame part (3) and a fittmg piece (8) as well as loading members (6) m 
the fitting piece. 

15 9. A coating device according to claim 1 to 8, characterized in that at least one, 
preferably all of the parts of the rod bed (1) are made of thermoplastic or 
thermosetting plastic, possibly as fibre-reinforced or filled. 

10. A rod bed (1) for use m a coatmg/surface sizing device of a paper or board 
20 machine, on which rod bed a coating rod (2) is supported substantially over its entire 
length and arranged to rotate in its rod space (14), characterized in that the rod bed 
(1) comprises a structure which has at least two parts which have been disposed in 
a longitudinal direction one within the other or partly one within the other. 

25 11. A rod bed according to claim 10, characterized in that the parts of the rod bed 
(1) are fitted detachably to each other. 

12. A rod bed according to claim 10 or 11, characterized in that the rod bed (1) 
comprises 

30 - a frame part (3) which can be mounted on frame structures (11) of the 
coating device and which frame part (3) comprises a space (14) for the 
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coating rod (2) or a space (15) for a fitting piece (8) and additionally at least 
one of the following 

a fitting piece (8) comprising a space (14) for the coating rod (2), 
a wedge part (4) by means of which the frame part (3) or the frame part (3) 
5 and the fitting piece (8) are clamped to keep the coating rod (2) in its posi- 

tion. 

13. A rod bed according to any one of claims 10 to 12, characterized in that the 
rod bed comprises a wedge part (4) the shape and/or stiffaess properties of which 

10 have been selected such that the rod bed can be profiled in the cross direction of the 
machine by means of the wedge part (4). 

14. A rod bed according to claim 12 or 13, characterized in that loading members 
(6) are disposed in connection with one of the parts (3, 4, 8) of the rod bed (1). 

15 

15. A rod bed according to claim 14, characterized in that the rod bed (1) com- 
prises a frame part (3) and a wedge part (4) and that the loading members (6) are 
placed in connection with the wedge part (4), advantageously in grooves (5) of the 
wedge part (4). 

20 

16. A rod bed according to claim 14, characterized in that the rod bed (1) com- 
prises a frame part (3) and a fitting piece (8) and that the loading members (6) are 
placed in conncection with the frame part (3), advantageously in grooves situated in 
the frame part (3). 

25 

17. A rod bed according to claun 14, characterized m that the rod bed (1) com- 
prises a frame part (3) and a fitting piece (8) and loadmg members (6) in the fittmg 
piece. 

30 18. A rod bed according to claim 10 to 17, characterized m that at least one, 
preferably all of the parts of the rod bed (1) are made of thermoplastic or 
thermosetting plastic, possibly as fibre-reinforced or filled. 
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19. A method of manufacturing a rod bed (1) for use in a coating device of a paper 
machine, characterized in that at least two parts are manufactured separately, the 
shape of said parts being such that their longitudinal side or sides can be disposed 
together one within the other or partly one within the other, and the parts are fitted 

5 together to form an integrated rod bed (1). 

20. A method according to claim 19, characterized in that at least one part, 
preferably all parts of the rod bed (1) are made of a plastic material or of a fibre- 
remforced and/or filled plastic material, advantageously by extrusion or pultrusion. 

10 

21. A method accordmg to claim 19 or 20, characterized in that a wedge part (4) 
of the rod bed is manufactured and/or shaped such that the rod bed (1) can be 
profiled in the cross dkection of the machine by means of the wedge part. 

15 22. A method of fitting a coating rod of a coating device in a paper machine in 
connection with the coating device of the paper machine, characterized in that 

A. the coating rod is disposed in place in a rod space (14) of a frame part (3), 
and 

B. the frame part (3) and a wedge part (4) are fitted m connection with frame 
20 structures (11) of the coatmg device. 

23. A method of fitting a coating rod of a coating device in a paper machine in 
connection with the coating device of the paper machine, characterized in that 

A. the coating rod (2) is disposed m a rod space (14) of a fitting piece (8) of a 

25 rod bed (1), 

B. the fitting piece (8) is disposed in connection with a frame part (3), 

C. the frame part (3) or the frame part (3) and a wedge part (4) are fitted in 
connection with frame structures (11) of the coating device. 



30 



24. A method of changing a coating rod in a coating device of a paper machme, 
characterized in that in a rod bed (1) which comprises at least a frame part (3) 
which has been fitted on frame structures (11) of the coating device and a fitting 
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piece (8i) which has been fitted detachably within the frame part (3) and in connec- 
tion with which the coating rod (2i) has been disposed, the fitting piece (8i) is 
removed from the frame part (3) and a new fitting piece (8i) is placed in connection 
with the frame part (3), a coating rod (2i) having a desired diameter having been 
5 disposed in said fitting piece. 
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